Abstract. This paper deals with large time behavior of the Dirichlet problem to the degenerate parabolic equation ut = g(u)Δu+f (u) in a bounded domain Ω ⊂ R n with smooth boundary ∂Ω. Under suitable conditions on f (u) and g(u), we show that all solutions will converge to the steady state exponentially.
We study the long time behavior of global solutions to the following degenerate parabolic equation:
where Ω ⊂ R n is a bounded domain with smooth boundary ∂Ω. The global existence of the classical solutions has been proved by many authors under various conditions on f and g, see [1] [2] [3] [4] 8, 9, 11] .
Winkler [9] considered the following problem: 
in a bounded domain Ω with smooth boundary, where p ≥ 1, q > 0, r > 1, a, b ≥ 0. They proved that the global solutions uniformly tend to the positive steady state of the problem as t → ∞ if either q < p + 1 ≤ r or p − 1 < q < r < p + 1. They also established the uniform asymptotic profiles for the decay solutions when the problem is governed by the nonlinear diffusion of absorption. We first consider the problem (1) and list the sufficient conditions such that all solutions converge to the corresponding steady state as t → ∞ exponentially. Then we give two examples to verify the sufficient conditions. To our knowledge, such convergence is reported very limited in literature, see [6] .
Throughout this paper, we denote by λ 1 and ψ the first eigenvalue and eigenfunction of Δψ + λ 1 ψ = 0 with ψ| ∂Ω = 0.
Theorem 1. Assume that 1. Problem (1) has a classical solution u(x, t) with u(x, t)/ψ(x) bounded in (0, ∞) and φ(x) is the corresponding positive steady state, that is,
exists, and
for some small ε > 0 and any
Then, there exists a constant C > 0 such that
Proof. For any even number n, define
Notice that, where n is the outer normal direction. By Assumption 1, ∂φ/∂n > 0 on ∂Ω. Thus u(x, t)/φ(x) is continuous on Ω after boundary extension and (5) is well defined. Taking the derivative of w n (t) in (5) and integrating by parts, we obtain
Notice that the boundary integration is 0 because g(u)| ∂Ω = 0. Since
the first term of (6) can be written as
The first term = −n(n − 1)
Integrating by parts for the second term of (8) yields
Substituting (8) and (9) into (6), we have
Using (7) again in the third and the sixth term of (10), we obtain 
Hence, we have
after cancelling four terms. Using (7) again in the fourth term of (13) and integrating by parts, we have the second term + the fourth term in (13) = n
For any ε > 0, choose the even number n sufficiently large such that
and
Substituting (2), (14) and (15) into (13) yields
where we used the assumption (3). Solving the inequality (16), we have
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Taking n th roots and letting n → ∞, we obtain
Hence, (4) holds. This completes the proof.
Remark 1.
It is easy to see that the positive steady state of (1) is unique because (4) is true for all initial values u 0 (x) which satisfies Assumption 3 in Theorem 1. 
Example 1. Consider the following equation
Under condition I, we can simplify (18) as follows: 
